Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.004 Å; R factor = 0.039; wR factor = 0.086; data-to-parameter ratio = 10.7.
The title compound, C 19 H 23 
Related literature
For the biological activity of sparfloxacin compounds, see: Truffot-Pernot et al. (1993) . For structures containing sparfloxacin, see: Sivalakshmidevi et al. (2000) ; Shingnapurkar et al. (2007) ; Kalliopi et al. (2000) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ) . Symmetry codes: (i) x; y þ 1; z þ 1; (ii) x À 1; y þ 1; z þ 1; (iii) x À 1; y; z; (iv) x; y; z þ 1; (v) x þ 1; y; z À 1; (vi) x; y þ 1; z; (vii) x À 1; y þ 1; z. (Truffot-Pernot et al., 1993) . Generally the poor solubility of a drug will decrease it's bioavailability. Since sparfloxacin shows a solubility-limited bioavailability, a challenging task in the product development is to improve its solubility. Indeed, a widely accepted approach to overcome poor solubility or inadequate material properties of sparfloxacin is the preparation of the respective salts with protonated sparfloxacin cations. Several structures containing sparfloxacin have been reported, including several salts and metal complexes (Sivalakshmidevi et al., 2000; Shingnapurkar et al., 2007; Kalliopi et al., 2000) . Here we report the crystal and molecular structure of sparfloxacin hemisulfate 2.5-hydrate.
The title compound crystallizes in the triclinic space group P1 with two sparfloxacinium cations, one sulfate anion and five hydrate molecules in the asymmetric unit. (Fig. 1) . The bond distances and angles are in good agreement with those 
Refinement
H atoms were were located in difference maps and were refined using a riding model with bond lengths C-H = 0.95-1.00 Å, N-H = 0.84-0.93 Å and O-H = 0.82-1.00 Å). U iso (H) values were fixed at 1.5U eq of the parent atom for methyl H atoms and 1.2U eq of the parent atom for all other cases. The highest electron-density peak is situated 0.61 Å from C21 and the deepest hole 0.69 Å from S1. Fig. 1 . Molecular structure of one sparfloxacinium cation, sulfate and water molecules, displacement ellipsoids are drawn at the 30% probability level (the second cation was omitted for clarity). (10 
sup-2 Figures
Bis[(2R,6S)-4-(5-amino-3-carboxy-1-cyclopropyl-6,8-difluoro-4-oxo-1,4-dihydroquinolin-7-yl)-2,6-dimethyl- piperazin-1-ium] sulfate pentahydrate Crystal data
